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(54) rMAPAB/lMHECKAfl AOPHI4PYIOU4AH 
TO/IOBKA 

(57) Vl3o6peTeMMe othocmtc* x He<t>TeAo6wBa- 
•otueif npoM-CTM w npeAH33H3HeHO a"» 6ype- 

HHH M 3KCn/iy3T3UMM BOAAMWX, He<t>TflMMX M 

ra30Bux CK83XMH. Lle/ib - noabiweHMe 3<t><J>ex- 

THBHOCTM pa60Tbl rHAP3BJlMMeCX0M AOpHMpyK)- 

tueft ronoBKM 3a cseT o6ecneMeMMn 

CTa6M/)M33UMM flO/lOXCHMfl OOABMXHblX CeXTO' 

poB bo apeMn pa6oT«. fl/ia 3Toro BepxHMM m 



HMXHMM TOPUW nOABWXHUX CCXTOpOB BbinO/1- 

Menu a npoAO/ibHOM ceneHMM rMApaB/iHMecxow 
AopHnpy»omea ro/iOBKM c oxpyr/)eHneM no pa- 
Awycy. paBHOMy no/iOBWHe a^hhw ooabhwho- 
ro cexTopa b npoAO/ibHOM ceneHMM c uenipoM 
b paBHoyAa/ieMHOw ot aepxHero w HMXHero 
topuob ceKTopa Tonxe. MaxcuMa/ibHwii A^a- 
MeTp b nonepeMHOM ceseHMW pa6oneM noBep- 

XHOCTM CCKTOPOB BblflO/IMGH H3 paCCTO»HMM . 

onpeAe/tJiCMOM no MaTeMaTMMecxow <J>-ne. ot 
aepxHMx TOpuoBcexTopoB. nocneAHne b pa6o- 
neM nonoxeMMM nepeMemaioTCJi 6e3 nepexo- 
cob. hto C03Aaer HauBbiroAHeMWMe yc/ioan« 
pa6oTbi cexTOpoa m ynpyroft Tpy6M3TOM Ana<J>- 
parMw. yMeMbiiiaeT oceaue w paAnanbHue Ha- 
rpy3xw hs Reran* to/iobkh m HKT. Ma xotopwx 
cnycxaeTcn ronoaxa, m noawwaeT xasecTBO . 
pactuMpneMoro n/tacTupa b o6c3ahoA Tpy6e. 
Bwno/iMeMMe topuob cextopoB no paAMycy mc- 
xiifonaeT 3axnnHMBaHne m o6pa30BaHne xo/ib- 
uesoro 3a30pa MexAy cexTOpaMM w 4>/iaHueM 
b cnyMae noeopOTa cexTOpoa. 3 m/i. 



M3o6peTeHMe othocmtc» x He<J>TeAo6wBa- 
K>uieft npoMwiu/ieMHOCTM. b H3CTM0CTM x 6ype- 
hmk> m axcnnyaianMM boa»hwx. He<J>T«Hb*x m 
ra30Bux cxBaxwH a/i« ycTaHoaxw nepexptiBa- 
Te/ien b cxBaxwnax c ue/ibK) BOCCTaHOB#ieHM» 

repMeTMHHOCTW 06C3AMWX KO/IOHH. 

Ue/ibK) M3o6peTeMMfl jtB/i»eTC» noBuuie- 

HHe 3<J><|>eXTMBHOCTH ps6oTbi rWApaB/lMHeCKOfi 

AopHMpyioiuew ro/iOBxu 3a C4eT o6ecneHeHMfl 
cTa6n/iM3aunM no/ioxeHMw noABM*Hwx cexTo- 
poa bo apeMA pa6oTbt. 

Ha <J>nr. 1 CX6M3TVWHO npeACTaeneHa tma- 
paBnvmecxafl AOpHnpywinaa ro/ioaxa, nonepes- 
Hbiki pa3pe3: Ha 4>wr. 2 - to xe. c noBepHyTbiMw 
cexropaMn e paGoneM no/ioxeHwn: Ha 4>nr. 3 - 
cxcMa cm/1. AefictoyioiMMx Ma cextop. 



rMApaBHMMecxa» AopHMpyjomaji ronosxa 
MMeeT no/iyio uiTaMry 1. Ha xpTopyK) OAeTa 
ynpyran Tpy6*iaTa» AHa^parna 3. MexAy 
4>/i3hu3mm 2 noMeiueHW noABMXHwe cexTopa 

4. BepXHMM M MMXHHVi TOpUbf CCXTOPOB. OPM- 

/leraioiMMe x <t>/iaHuaM, Bbtno/iHeHbi b npoAOiib- 
hom ceseHMM AopHMpytomeft to/iobxm co 
CKpyr/ieHMeM no paAwycy. paBHOMy no/ioeuHe 
A/imhu cexTopa b npoAO/ibHOM nnocxocTM c 
uchtpom b paaHoyAa/ieMHOM ot BepxHero m 
HHXHero topuob noABHXHoro cexTopa tomxc 
a MaxcwMa/ibHWH A^aMeTp a nonepeMHOM ce- 
HeHMM rMApaB/iMMecxovi AOpMnpyx)mew ro/io- 
b km pa6oHeu noBepxHocTM cexTopoB. 
x HTaxTupyiotMeft c paciuupJieMbiM n/iacTbi- 
peM. Bbino/ineH Ha paccT ahmm X ot eepxHwx 

TOpUOB nOABMXHblX CeKTOpOB B npOAO/lbH M 
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ceseHHM nocne^Mnx. onpeAfc'»*eMOM b coot- 
eeTCTBMM co cneayKDmeii 33BMCMM0CTbK>: 

X=^p-H(0.3+sln/J), 

W L - A" MH 3 noABMKHoro cexTopa a npo- 
AonbHOH nnocKOCTn; 1 

H - paccTOBHue Me)KAy np»Mon. napan- 
ne/ibHOM npoAO/ibHort ocm Kopnyca. npoxoA«- 
mefl nepea paBHoyAaieHHyx) ot eepxHero m 
HuxHero Topuoa noasMXHoro ceKTopa TOMxy. 

M TOMKOW nOABMXHOfO CeKTOpa, M3KCMM3flbH0 

yaa/ieHHort ot npoAO/ibHoft ocm Kopnyca; 

/?- yro/i H3K/10H3 k npoAO/ibMOft ocm tma- 
paa/iMMeocort AopHMpywmeM to/iobkm pa6oMen 
nooepxHocTM noABHKHoro cexTopa. 

K noBepxHocTM, npw/ieraiomeM k am3<>- 
parne, xaxAoro BTOporo noABMKHoro ceKTopa 
npucoeAMHeHu MeiannmecKue nnacTWHbi 5. K 
n/iacTMHdM co cropoHu Ana<t>parMbi npwcoe- 

AMHeHbl npOKildAKH 6 M3 n/lOTHOM TK3HM T3IC. 

mto xpaa TK3HM BbiCTynaK>T 3d Kpa« nnacTHH 5. 

npM C03A3HMM A3B/ieHWfl B yCTpOHCTBe,, 

Tpy6naTaji AMa<t>parMa 3 paciuMpaeTCJi h pa3- 
ABMraeT cexTopu 4 ao ynopa Mepea n/iacTUpb 
8 b peMOHmpyeMyio Tpy6y 7. flpw 3tom o6pa- 

3y»OU4MMCfl MeXAy CeXTOpSMM 60KOBOH 3330P 

nepexpwBaeTca eucTynaiomviMvi m3Ctjimm 
nnacTMH 5. xoTopue npnxcHMaiOTCsi At*a$par- 
mom k onopHbiM noBepxHOCTHM cmokhwx cex- 
topob, a xpaa npoxnaAOK noArn6a»OTcn. 
3axpuBap ocTdBuitiecfl 3a3opw no KpawM n/ia- 
ctmh. npM npoTj?rnBaHMM ro/ioBKM neoe3 nna- 
cTbipb cerropbi 4 Bee apeM« ocTawTca 
napa/i/ie/ibHbiMM ocm to/iobkh. (Ipw aaxoAe 
(m/im BbixoAe) ro/ioBKM b n/iacTbipb 8 ceKTopa 

H3K/10H5II0TC)1 no OTHOUjeHMK) K OCM fO/IOBKM, 

npw 3T0M MAeT TO/ibico nepepacnpeAe/ieHMe 
K/iMHOBoro TopuoBoro 3a3opa y c AByxcropoH- 
Hero Ha OAHOCTopoHHMM 2y M aitc. mo o6pa30sa- 
HMA CKB03Horo xo/ibueaoro 3d3opa MexAy 
(JjnaHueM 2 m cgktopsmm 4 He nponcxoAMT. a 
KiiHHOBue 3aaopu 3ano/m*K)TCfl npox/iaAxa- 
mm M3 TK3HM. Bbino/iHeHne pa6oveft noBepx- 

HOCTM. KOHTaiCTMpytOtUeH C paCUJMpfleMbIM 

nnacTupeM noABMXHbix cexTopoe co CMeuje- 
HMeM MBKCHMaAbHoro AwaMeipa. npwsoAUT x 



mx nap /inenbHOMy nepeMeiqeHMK) b pa6oseM 
nonoxeHMM 6ea nepexocos. mto co3AaeT hsm- 
BbiroAneftujMe yc/iOBMa pa6oTw ahr cexTopoB 
m ynpyroM Tpy6saT m AH3(J>parMbJ, yMeHbtuaeT 

5 oceeue m paAua/ibHue HarpyaxM Ha ABTa/iM 
ronoaxM m HacocHo-xoMnpeccopHbie Tpy6u, 
Ha KOTopbix cnycxaeTCP ronoBka, m noawiuaeT 
xasecTBO npM/ieraMM« pacuMtpseMoro n/iacTM- 
pa k oBcaAHOM Tpy6e. 

10 Bbino/iMCHwe topuob cexTopoB no paAMy- 
cy MCK/iioMaeT 3ax/iMHMaaHMe m o6pa30B3Hwe 
xo/ibueBoro aa3opa MexAy cexTopaMM h <twaH- 
ueM b cnyMae noeopoTa cexTopoa. 
OopMyna M3o6peTeHM» 

15 TMApaB/iMMecxafl AopHMpyioiuaA ro/iOBKa* 
no aeT. cb. fsfc 641070. OT/iMMaiouiasicii 

TeM.MTO, C Me/lbK) OOBWlUeHMfl 3<J><t>eXTMBHOCTM 

pa6oTbi rwApaB/iMMecxoft AopHMpywmeA ro/io- 
bkm 3a cser o6ecneneHMfl cT36n/in3aunn no/io- 

20 )xeHMff noABMXHux cexTopoa bo speMp 
pa6oTbi. sepxHMM m huxhmm Topuw nOABMX* 
* Hbix cexTopoB Bbino/iHeHbi b npoAO/ibHOM ce- 
hsmmm rMApaammecxoM AopHMpyxxueA ronoBXM co 
cxpyrneHMeM no paA^ycy, paBHOMy rKVWBMMe ahm - 

25 mm noABHKHoro cexTopa b ynoMAMyroM cese- 

HMM C UeHTpOM B pa BH 0yA3/1 e HH OH OT 

eepxHero h HMXHero topuob noAanxnoro cex- 
Topa TOMxe, a MdKCMManbHUM AHdMerp b none- 
pesHOM ceseHMH pa6oseM nosepxHOCTH 
30 noABMXHux cexTopoa BbinonneH na paccTon- 

HMM X OT BepXHMX TOPUOB nOABMXCMWX CdCTO- 

poa. onpeAe/ineMOM a cootbctctbhh co 
cneAy»otqeM 3aBMCMMocTbto: 

35 X=^-H(0.3+sln/9). 

rAe L - AAHHa noABMXHoro cexTopa b npo- 
AonbHOM nnocKOCTM: 
40 H - paccTOAHMe Me^Ay npflMOH, napa/i- 
zienbHOM npoAO/ibHOM ocm xopnyca, npoxoA»* 
men sepea paBHoyAa/ieHHyto ot sepxHero m 
HMXHero Topuoa noABHKHoro ceKTopa Tosxy, 

M TOHKOM nOABHXHOrO CeKTOpa. MdKCMMd/lbHO 

45 yAa/ieHHOM ot npoAo/ibHon ocm xopnyca; 

P - yro/i Hax/iona x npoAO/ibHOM ocm tma- 
paB/iMMecxoM AopHMpyiotuen to/iobkm pa6oMen 
noBepxHOCTM noABMXHoro ceKTopa. 
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(61)641070 

(21) 4700534/03 
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(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X=^-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided lynm occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the mo vable sectors, determined according to the following dependence: 

* = y-tf(0.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest vaway from the longitudinal axis of 
the body; 

(3 is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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Russian original for figure] 



Fig. 1 

[see Russian original for figure] 



Fig. 2 
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Fig. 3 
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Fig. 4 
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